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m m m 

[0001] :^mmi-i. m^m^mi^^m\'^tci¥^mi^m(ommicmm^^mmii^mm^tiit 

<f4InN, XfirtLb<^MSt?fo5AlGaN^, InGaN^, AlInGaN^tr-^tpm-V 

[0002] mim^mf^m^i-i. itm^m^S:(Dm^mmm^>hm^^^ts-MU^mmi^ 
T'cDisv ^mMmm<Dm^^^L.xm. ^t^jg^i^— if y-r;^-K (ld) -^^^^-t:^ 

-K(LED)/.cif^«^-t-5#i|s|-iL.-CiS<ffiv>e>tvTVN5o j&mi. /J^M'^b, 

^hm. i^^^yi^m±m. vmi^y^y^m. nm%:»-(Ym. ei*^, pM«^KCiife^ 
nMmK^m^mmm^fixm.^(D^m.mmt^hu-^%iiimm^Mo 

[0005] yT#Ji:m#*ffi!Ji:(©S*r«<^::fc:#V^{S^^li^SrW-f-5H^#^*:i^— 
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nm^n^J:^i^ti:?>o ^(OtiHb, ^©a§3t{^J;o-C7r-:7^— /vKz-^i?— ^'(FFP) 

H^nXmi : #3^2002-280663-^^^ 

moxmm^-^^t. ^munt^mi^mtcommmmwmicx^^x. um^^^ox 
ti^mmmt^m^m. &-5v ^^mo)umm^t<Ds^mmmrL.xmi)^ti'^-r< 

[0008] ±ts.mm^M^-r^tzi^\^. :^^mmhnm.Mmfii^tc^^. u—^^tmyt^. 
u—'i^m^(D^mmi^^thh^mm\^xmm'simf£-hcoti.x.mt^mmx^fh^ 

iJ^^^^tt, mim^mwmmt. ^(D±^cnm^^mi^m. fsmmRxj^pmn^m 
i^mmm^irixfj:?>m^mmmi^m^miL.nm^t!^^^mi^mi^hy-fyvii<D 
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•f-So Mci^mm. m^m^mi^^—'^^^<^^tft^-S:^ ^ ^^^^ wmmmyf:<Di& 

ex ex 

LD ex 

ex 

ex 

[0009] mmmf)^^mtft^ti?>%i^. m:^\^ immmimvxv^mmti::^\^) ic*3v ^ntm 

htifcmm\^^m^m^ms^-r^:itx\ y^hy4yitk(Dmi^^mmmf^^tix\ ^ 
-So ud^u mm^mmp^^>h. ^tisx^<Dmmi^'hytnmri.m\^x\^^?>o :^mxn 

^(DX{-ifj:<.m^^mti:?,m-^\^^^\.x^(Dmm^inti&mmvxmR^m 
<DiQm9m!m^^^'^^:Ltx\ i^—^yti^M^7!)m^^(Dt:nmL.x\^^^o * 

^?g{c*3V>r, Jr^*:6<)}ctt, iiiSl^^irbrft, *t)50%~100%<Z)SI*^t?S)t), 
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mm. mcpG7!)^^m-t^m^iii^'r?>mmmi^'>^j:<th. ±ts.ms.Mmi^mm 

[0012] ;$:^BJ(^f»5^II3^c|S^O^^b^^ij^^#^^^l/-f*P^^tt, SS®i!^^l^f±. fS^m 
[0013] r(7)J;9^cC«^<!;i-5ii:T% u—^^tmW^mx . J.o, gK^ttrSiJlXUTSi)®^ 

[0014] ^^m<DmimA\z.um<Dmm^m^^^~-i^m'f-k-t. i^m^mmt. ^jix 
[0015] :i<DXofmm.t-r^^tx\ mm<DR^^<Dmm%mmtf^^xo\mmrr^^t 
m^mmm'^}t^timh^&vxun^mm.ir:5!i^mii^i3^7bK^mmmt-r^^t 

[0016] *fc. :^wM(Dmm^mi^i^~^0^i^. m^m^mi^&mt. ^(D±icnm 
^mi^m. m^mRxfpm^mi^mtmm^i^xta^mim^^mi^m^m^. mm. 
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LD ex 

i)^^\,^(DX\ m\^^^Xhmmv^<ti:^o m4ii-'m^ti:y±h^^^-h*(PU)Xh 
. m^lt390—420nmHi&(O^ytm-S:^^-r^m^. t<D%^^&m^X. 550-6 

mmi^'^\^^xi-iu—fiittm\:^xh^tc^.^m:ii:^xPD(Dmmi^±^<Bm^ 
^^:Ltitfj:\^\ 2js:|gMi?«, mtfttmi'isL^'^xmm^tu ^(ommm^Mx^xi^ 

[0018] :^mm<Dm^m6lcf&m<Dm^m^^mi^l^~^m^i•i. m<D^m^mmRv^ 
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[0020] :^mm<o$n^m7\cmn<Dmtm^mi^^—f^^i-i. m^m&i^m^mmii. 

mm^mm. m2(Dii^mumm. m3<Dmmumm. m4(Di^mummi-i. 
[0021] ^(Dx^fm^t-r^^tx. tii^mtvTm<Ds.mmt:mm(Dmi^m^v^<^j:'o. 
[0022] :^?tm(om^^9icim.<Dmit!^^mi!^^—^m^i-i. rnKDHn^mummt. m 

[0023] mi<Di^m^mmtm2<Dmm^mmii. ^ti^tiRm-r^m^^^i>m^£?>ti 
[0024] :^^m(Dm^miiKum<Dmtm^^mi^i^~-fm^ii> m2(Dmm^mmii. 

[0025] mmm-i. m^mt^h(Dm^f^&^'ohMm^xib^it^. =c:^^u^-^ichis:< 
[0026] :^mm(Dm^m3Kmm(Dm^m^mi^^—^m^i-i. mmmm-i. 't<omm 
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[0027] 2|5:^BJ(?5fg^«l4j::|B«to^fbi^^#f^cu-if5^^{i, ^(DMm 

[0028] :^^m(Dmyi^mi5imm<Dmim^mi!^i^-^m'f-ii. ^mmii. h, o, c, s 

i(Do-h<D(i^fj:<th-m.xh^^t^mmt-t^. 
[0029] :^mm<Dn^mi6\cum<Dmim^^mi^i^—^m^it. mi^mt)^h<Dm^i&M 

fi, 390-~420nm-Cfc5ri:^#®:i:-f5e 
[0030] 2|s:|g5g<Z)fg*^17(r|B«feO^'fbi^^^^l/— 1f^^^{±. MljB3fe<DSit«f±, 550 
— 600mn1?fe5;i^Sr#^i:i-So 

[0031] :^^m(Dm'^ml8^zf&m.<Dm^m^^mi^^-^mf-^■i. mmmmit. mt^^m 
mm^nts::^hy^z^m::mm^tix\^^^z.t%:wmt-r^o ^i^mat. mt^mm 

th^i/ttfj:^tiib. mm^mm. mmMmi:s.\,^cmimt■r^^tx\ ±mvfc 

[0032] :^^m<Dm^m9\ctsm<omim¥^mi^^-'fmi'it. mmmmma. mmm 
m(D±:^im^^itix\^^^zt%:mmt'r^. Mci^m:n-i. mmmmtvx. ±mi. 
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sr«5J;5{-^»t5ri:-c, ^mmmm^^fSi. m^ff^tftrnmit^-^mtti^o 

5t-efc«9, «?iJ;tf^. SftjB^lglc, mm9^mmti!)i:^h^'<:^'^X':k^m^\^. m^h7^ 

[0034] :$:mM(Dm^m2iKmw.<Du—ifmmi'i. ^ns.M^tm^mw-^—^^^t. 

LD ex 
LD ex 

fj:mmyt<Dmnxhi^r>mmi^mM^s0mt:Ritiru—-^mm.xh^xh.i^mm 

■^m^^Mmmi^mm-t^^t^mmts^ho^tvx^^tc^i. m^j^^-c^So -tfc 
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[0036] :^?&m(Dm^m¥^m^i^—fm^i^. ^|^-C2^^?S:@^i|X$-S:5:it-e^-lJ*3t 

[0036] mi] (a) 7i^mm(Di¥^mi^^~-'fm^^nm't?>m^nm w mi (a) © 
b-b ' mmm (c) m i (a) (Dc-c ' mmm 



[0037] 101 • • 




102'- 




103-- 




104* • 




105* • 




106' • 




107* • 


-nrnmrn 


108-- 




109-- 




HQ-- 




111" 




112-- 





[0038] Sir. ^P^^pji^ov ^xm.m-r^i)K :^mm(Dmim^^mw^^—^m^i-i. mm<D 
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[0039] :^mm(Dmi\:.m^mi^^—^^^i-i. miimi)^^(Dm^^^iuu ^<d^%wl^ 
[0040] mw-i. :^^m<D'mm(omm\z.^^mim^mwm'=f-<Dmm:^-r-h(D'^^ox 

<, xfi, m^^^icx^}}yi^^M^\.x-hi\\ ys/^^fi. mmm(Dm7!)^&<±m\^ 
j&-^<ic^^x^h^^':^mt^A^^<fj:^mp^-9-m^i^m(b-r. mi^vyz^&miz.oG:<$ 
<iz.'otixy'^hy-(^(omi)^^i^^<ti:^m;^^m'Jikxh^<. mmmicmm^m 

<Dmmmo97!)im^^irix\,^^oVyi^±mRv^f^i<Dmmfm<D±m\a'ipm^-^ 

mm-r^x^wtnbtix\r^^. pmm<m^mwm<D±m\^i-A. m2(Di^mmRxj^p 
m^-^^yi^mmtm't^pmy<^yvmMio6tmi-f^tix\^^?>o 

[0042] m^^^htl^y&^ma.l^tVXn, CaN, AIN. ^L<fiInN, Xfi::tL?>C9m^BT'fo 
SAlGaNm^ InGaN^, AlInGaN^Sr&lf 5::i:^5x-#So :me>CDS^fi, ?fc<OJ: 
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[0043] mmtti:^timm<tm^mm^> m^ti^^9-(vn.^fS(.^misxr. hvpe^) iz. 



fetcis (0002) ^m^x2^y^>'i!^:ij-y(D^mmm^sxr^. ^hKm^L,<\t2 

So 

[0044] mmmit^^mmt. -^^In AI Ca NCO^X^l. O^Y^l. O^X+Y 

X Y 1-X-Y 

Mmmt^^mi^i-iAl Ga N(0. Ol^a^O. 5)X7jk^tl^y<y:^r 

a 1— a 

m^<^yyrm<D^Mm[tL.xi-t. 8oox:skr(Dm.ui^^tu :iirnz^^, m^m 

OCVD&) xmfE.Mm^±i::^<yyrm^!^Mm. jEtc^T^^/w^i— /^-^ni^;^ 
(ELOfe) tCj:«3Al Ga N (O^X^ 1) @$:fifeS$*-Ct J;V\ ;i<^)ELOfetfi^ 



[0045] mim^^mi^mm^}^M^'\i:^tcisb(D^Mmmt\^xGaAsmmxnD-yT-(T 
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S-K. SiCS«. SiS^R. ^/VS=K> NdGaO ZnOS^. GaP^. Ga 

3 

[0046] ±^<D^7K^M^^m^^:ffmi^^-^xmim^m^mt:^^^'&. ^ 

[0047] JiBS<DJ;5/^f£^fii:«S^^f*, ^S®^<D?i^;|:^tcj:o-c^c7)^#^fl|^51^-r 

Mu^(Dmmz.mi^^-^^(oi)m'^^<. mk.\-^. mi (b) [z.^-r^^\^. ^'^'(o^n 
[0048] *fc, mm^Mwmm-x. ^nm^v^—:f-r^fi:}^\^xMm>&t-r^z.tx\ mi 

^m^^w&(ommb\.x\t. ^>i^v])>i!^m<Dm^m^^mL.x. miooummm^^ 

\citvxfs^mt^h(Dmyt^M^m.ii^^-^-r^^fzi^. m^mmt^j:^^ mmmm-i 
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mmt-r^:ithxt^u mi (b) iz-^-r^^izmmi^K^^^Bmyt^^-r^x^f^ 

[0050] ^(Dx^fj:mmm^it.. i—^m(Dmm^mmtMit^-ri>xo\^. Mi^mca 

[0051] ^fc, :i<DXo^mmmm(D±iz^M^ti^m\:.m^^^i^mimmmmm^M^ 

mtMit^-r^xofj:i±mtti:?>xoicm^'r^:itx. myt(Di^u^^^7!>^\^±-r^(D 

(Dmmtfj:^m^i>>i>^<DX\ ^(oxoti^m^n. mmmmti^hmm-r^^mi^. m 
i^maimmm^xmmmwim^^mm. v^yi^^h^^-^^t^minxwimti. ^ 
^:^titcm<m^mm^mm^mi$i^mi^^'^^^tt^x^^o mf^mma. 

vN(OT% Mri^^\ai. mmmi$i^^^n&.f^<D—^mi^i^itL.xm^mm^%n^:i 
ti)^x^M-tx\^ ±m(DX7^j:mim^mi$^mm(Dj^-e::^m^x-DxmiiL^ 
&'^^mm(Dmm:iX^xm^^^?>:Lt<Dm^:L.m.TMx4±>'^mAi-^f£if 
<D:)fmxmmmm^m^i-^:ithx^?>o 

[0052] :^^m^m mm^mmiis m^mmi!)^^(Dmtftm&imvxms.Hm^^ 

i&mmmA^hmixm\^i^^t/ti:^iu\^xm±-f-^mmytx»>?)tii^.mm^mmi> 
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[0053] mm^mf^tL-x. mm^(Dm^imi.x(Dmm^mmmx^£<. u-^%<d 

xmRMm(Djmm^m3(Di^m%mmtu mm^mm(Dm^mMi^ML,xm 
[0054] miRxfm2<Dmmi^mmi-i. ^hhi^^mi^m{^mvx\^'x-hx\^^^K $f*L<{4 

[0055] mMm<Dmmi^m3<Dmm^mm(D^^wtn^m'^i-i. mm^(Dmm\mvxm 

X. m^mm(o^mi!^mi!>^^mz.m^ti?><D^m<:mmmtvxmm^'^^:ii:f>^x 
#5o m^^ku~^yttiimM*m^j:^<DX\ u—f^^mbn\z.<\,\ ^.i^mic 

mm^moiioi^. m^tt}^v<}tm^t^(D±<Dm^mmi^^^^x. ^Mtimm 

[0056] ^fc. tiimm(Dt^mi^. m3<Dmm%mm\^M^xm4<Diam^mmt:^i-f^:it 
;5st?#5o ^(om^. m4<Dt^mumm^^mi^mi:m-r?>x^imif?>^tx. %m 

[0057] ^m%mm<D^Wmit^Vch\.X\-^. ^^mmh\.X\-i.^ Si, Mg, A1, Hf, Nb, Z 
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Si, Mg, Al. Hf, Zr. Y. GaSrffiV^fc:*^5|S^-e&5o ^t^^^^WiN-irbTti 
AIN. AlGaN, BN/j;if^ffiV>Sri:;&S-C#5o *6i^f4:*ti|Sfi:U-Cf4Su Mg. Al, Hf, 
Nb, Zu Sc, Ta, Ga, Zn. BO^^b*^, ^-fb*^, yMmmf£lf<Oi^^m^m 

[0058] ||i-m4(oSffiffi^S:S)^W*Uv^Wii6|-<hUX{i, iJAr<^J;5>'j:m^'a':b 

[0059] A:miO*ffii!ft^M(S&®3t{-^-r5yT{|iJ4Sffil%^^) 
GaN/ZrO + (SiO /ZrO )(Dl^T-~3^r 

2 2 2 

GaN/TiO +(SiO /TiO )(D1^T-~3^T 

2 2 2 

[0060] B : ^2cD«ffiiS:ai^(Si4g/ei-?><^lg3t(CM-t-6y rffi!i«®<s^mig) 
GaN/ZrO + (SiO /ZrO )<^3^r~6'<r 

2 2 2 

GaN/TiO +(SiO /TiO )03^T— 6-<r 

2 2 2 

[0061] C: ||3<7)iiSffii5^^l^(M)fefC^-t-5lilttMS}S®MI^) 
GaN/(SiO /Nb O ) C01--^T— 2'<T 

2 2 5 

GaN/CAl O /Nb O )(;d1-<T"2^T 

2 3 2 5 

GaN/(Al O /TiO )(D1^T—2^T 

2 3 2 

GaN/Al O +(SiO /Nb O )01'<T— 3--^r 

2 3 2 2 5 

[0062] D : m4(Di^m^mm im^:A^h(Dmm^M-r^tii^mii^m^mm) 

GaN/ZrO + (SiO /ZrO )(D1^T— 3^T 

2 2 2 

GaN/TiO + (SiO /TiO )<D1^T—3^T 

2 2 2 

(mis) 

[0064] pmmit!¥o^mi^mi^mi-fhn^pm^-^^yi^mm(DmMUP^t\^xi'X. pmmit 

Ni, Co, Fe, Cr, Al, Cu> Au, Mo, Ta, Ag, Pt, Pd, Rh, Ir, Ru, OsR 
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5r.i::6St?#So *b<{*, Ni, Co, Fe, Cu, Au, A^^hWSi-^fl^'P-fJ:<thlU. 

i;LT{4, 350^-1200'C<^jfi*ieHi:-t-S<OdS^f*U<, M t^^?*L< {4400*0- 
750'C-C, #IC^?*L<H:500'C— 650'Ct?feSo 
[0066] *fc, p{@ij/^5/KM(^fl;i^*t^irLT{4, Ni, Co, Fe, Ti, Cu, Au, W, Zr, Mo 
, Ta, Ag, Ft, Pd, Rh, Ir, Ru, Os^T^^tvbt^^'fb'^, Mit^^t^hlf^n. r 

■^50-t?Au^fflV^5(0;iS$f*LV\ ^LT, ^(^Au;6S4!£t5:L^j;v^J:5{-^<^TJH-{4 

, Pt, W, Ta, Mo, TiN^:iS^tf #(ciff*uv>*^J|s|-i:U-Cf4Ti;as^Jf P>tt5o 
lli;jpi:bT«, ij®;]l^Ji:i:LT3000A-20000A;dW*L.<, Jgt-»*U<f47000A 
— 1 3000 A<D|5ffl-Cfc5o 
[0067] nS'M'fbi^^^f^^^fCKttbtb^Snm^f*, Mffci^^^^^^S^^S^mtt-CfeSii 

-^(4, ^<Dmm<Dmmiz.m-f^(Di)m^\^^\ ^v>f4, 3i5/^>'ir^-x?iitu^*^® 
[0068] nm:t—^^y^mmtvxi-i. nmmm'¥^mwmt:i—^^yi^^Rrj^mmmy^ 

W^^miSi-r^^tt^X-^^ ^i^m^it. NI, Co, Fe, ti, Cu, Au, W, V, Zr, Mo 
, Ta, Al, Ag, Pt, Pd, Rh, Ir, Ru, Os^H^hifhth. :iixe><^¥», -B-^. ^VS4 

, *&lglJi:<bLTl00A— 30000AM*W^b<, MtcsoooA— 15000 AM;as 
$f*L<, #t3:$?SL<{4500oA-iooooA-efc5o ::<^fSffli^T'Ji^^-r5w<!:-e, 
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[0069] nm^<^yh'WM<DmmU^tL'Xi'ii. Nu Co. Fe. Ti. Cu. Au. W. Zr, Mo 

, Ta, Al. Ag, Pt, Pd. Rh. Ir. Ru. Os^ldSfelf fctL> Ztlh<Dmm. ^V^f* 

(Z)TAuSrfflv^S<oiS^f*Uv\ ^LT. ^(DAu;0St£^l^cCV^J:5{^:-?:(^T®t^:f4*i: 

w. Mo. Tmmmifhn?}o mmti^xi-^. i^i^i^tu-caoooA— 2ooooA:d5 
nmmt-r^^thx^^, pmmm\^it\.xnm^mi^mt<D:i—^-yi^mm 

miii<^l^i:b-C{*. iSSIOTi:L.-C3000A-20000AdS$f *U<. 3Sl-^f ^U<«7 
OOOA— 13000A(7?gSH-efc6o 0*U^*I^-a-t3-&<bLT«, Ti/Al. Hf/Al. 
Ti/Pt/Au. Ti/Mo/Pt/'Au, TiyMo/TiXPt/Au. Ti/W/Pt/Au, Ti 
/W/Ti/Pt/Au. Mo/Pt/'Au. Mo/Ti/Pt/Au, W/Pt/Au. V/Pt/ 
Au. V/Mo/Pt/Au. V/W/Pt/'Au. Cr/Pt/Au. Cr/Mo/'Pt/'Au. C 
r/W/Pt/Au#^felf 5::i:/5S-C-t5o S^a®f;^nM^?i^^$it5#-a', Au 

[0071] m<Dmmmn. mm(D&Amm%:Viyiy±mKmM-r^tci^ fctsitrv >5ij<^-e 
fcsds. m^mmm\^i&mi^xmfhi^ix\^^^tz.i^yt(Dmc72^i^^michi^m-r^ 
h<Dxh^<Dx\ m\^^^mmmfmcX':=xm-^\.^^mm^m9i-r^^ti>^x^^o m 

. mcm>mm^ti^. mmm^ti^^tx. mi^mm^ntimi^itvxm<Dmmm 
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[0072] paik-«yK«isfi. m2(Dmmmbm\.^\' ^xoim^T^^ith-^^^o 

mm(Dmmummm:ff\^i^i^mL.xmm^^\:-?)ff^^^<:^t-i!)^x^^o 
[0073] mi(ommm(^mti^xi-isu tu v. zu Nb, Hf, Taxv^^^mfi^hm^^nti 

■'J^^J:<th—m(D^^^^t^^V<^^. SiN. BN, SiC. AIN, AlGaN(D^(D(i^^:^j:<t 
i>—UXM^-r^^ti!>mi^V<. ^(O^XhZv^ Hf, SitO^-flii^, BN. AIN, AlGa 

[0074] *fc, ^l<Di^;i:l^c^)OTiLTf±, :i:#:6<){c:{4, 10A£;Jil0000A£iT<^«5ffl 
. $f*U<}±100AiU±5000A£XTrot5Hti-S:itT-foS„ lOAi^AT-e 

[0075] ^2(Di^^)^f4. p{|ij:^— ^■;/:5'lt^<D, ys/v^±^?r[^<^B{-^(t5::.!;^ST'^> 
t-^ft'5<^:0^iaF*bV\ $f:^UV^;^iis|-i:bT(*, Si> Ti. V. Zr. Nb. Hf. TMt^^ 

mi}^hm^^nfi(i^fi:<th-m.<07m^timi\:,m. sin. bn, sic, ain, aigb 

■C. SiO . Al O , ZrO , TiO t£^(D)^m^-^fdf±4Srmm:m\-f^^tifix^^. 

2 2 3 2 2 

^-n<r>^m.^mi-i.. m^y.\-i=^y'f->i^m\^i^^xm^-r^:^tmx^^o mmx 
w^^^^^m-kyi. mu^^m'i^mi)^mm'm:^L.x\^^^tmi-i^\^<. ^(omm 
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mmi^mtmm^iy'^>i!^i^mt^moxoi^m&ytm (d mR^m<D (n i . 3) 

mmm i 

[0078] &>r. mmm^mmi-^TiK 7^?&miz.is\, ^-c. m^m^mi^mt:m^-r?>nmm 
im^mi^m. mikm. pmm^m^^mi^m<oy'yUy^mmtL.xnm^m1^^tl 

mMi^mm^tix\^^6i^--f(D7^y<'^:^mmi^mfhti^i^.m(Du---fmmK-D 
E, MocvD(^m^mit.^m.m^mm).HVPEiy^9^v^^^^m. mbe( 

[0079] 2w'i^5=-, C®Sr^Si:-r'5U-7r-rTJ;!3Jfc6MS^SrMOCVDS/S^^ 

F^fc-fej/hb, MSrSOO'ClcUT, hyp«^/>;tf y (TMG). t:/^=T (NH 

3 

ic^m-r^o mmcGa^^/i-tHcmy^. r>^=^T^m\^^xmim^^m-mx»^^ 
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[0080] m ^T1050'C-e. mc<mm:ff:^KTMG. T:^^=-T:ff^. ^mm-^:^\^i^^^-^ 
;^2rfllV\ SiK— :/<On-Al Ga Nj;?);^£SnSI='>'i5'^h^Sr3. 5j[xm<Oj8^-C 

O. 02 O. 98 

[0081] m^. TMG. tmi(m;p<5^/i^'<>'v^'::7A), T>'^=-rSrffiv\ MSr8oot:{c:ur 

0. 05 O. 95 

o 

[0082] ti^ts^ mm^m^^mm.^mmk<Dmmt\^. fiKSffls*5^m-ee^*b, 

[0083] mS<S:1050'CJCL-C> J[^iiSi-;«f^{^TMA(hy^f^/l-T/W^=!?-£>.) , TMG^ 

Xf'T-^^=^r^m\i^.T>Y-'^<DM Ga Ni'^J^i-SAgt, SiSrK— '^^bfcGa 

0. 05 0. 095 

[0084] 25i:{c, mm<Dm.mxmM:^p^kz.TMGmm^^=-r^m\i^. t>k— T'c^GaNj; 

[0085] ^ic, SS^IrSOO'ClClLX, WM\CTMl (hy^^/U-f^v^l^i^) , TMGS.t;5r^^ 

O. 02 0. 98 

0. 1- 0. 
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9 

—Zf(Dln Ga NJ;!93^j:S»ilJitrl40AOllSli?-C^;g^*T*&I^560A(D 

0. 02 0. 98 

[0086] P^^OMT-, N^#HM* t?, MgK— :?'<^A1_^ ^^Ga^ ^^N<t?):^j:5pMm^MCj^> 

2 O. 25 O. 7 

[0087] ^(c, M^lOSO^CtdUT, WM:ff:^KTMGR-(JT-^'e=^T^m\'\ r>V~:f 
[0088] i^V^T, T^-K— •:/©Al Ga Nj;f9JS:SA^=lr80A<^MJPt?J^S$"*^ 

0. 08 0. 92 

(CMgK— ^<OGaNj:«5;Je5BMt:80A(Dliii?tf^S^-*5o riX^28Ii]i^l?jgU"C 
v\ 

[0089] ^^{::i050lC-Cp^^95'Kji<^-hJ-MgK— :7'£OGaN<tf?^^SpM='>';?^h®^l 
50A<^^;¥-t?figS$^-5o p^=':^J?i!'hM»pMOIn Al Ga N(x^O, y^O. x 

X y 1— X— y 

(nMSStH) 

[0090] iiiJL(Oj;5(-U-C^^ki^¥^#:^^«$-a:-C^®«at^*^<lr?F^^Lfcm> '>=^^^^S. 
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2 

2 

3 

4 

[0092] sio ■^j^jj'^ji^^^-arfe^^^-c, pm^mi^m^mi^zro x^fj:^mi<Dmm!m^ 

2 2 

[0093] ^K^itei^^Ji^^^, '>^/N^600t:T'fV^a-r5= ^£Dj:5t-. SiO Uir?fW*^5|Sf 

2 

2 2 
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^^hm±(iEia-inm='>^^hm±)i^h^zio ^§s^*-f-So ^n(-<};9. v^yi^(D± 

2 

2 

[0094] mc. pm='i^'S'^hm±(Du^yi^mmmRxj^m<Dmmm±Kpm^—^y^wm^ 

iJ'mil{4Ti/Al(200A/5500A):ei-b^=e«9> Vyi^t^ffX\ /i^o, |^m^(Dft$CO 
[0095] ^\i^X\ Vyi^±<Dpm:t^^-y^mm(D^mt. nm:^—^^yi!^Wm<0±^(D—n^ 

2 

[0096] m2<Dmmmii. pmRUnm(D:t-^yi^mm±n^^<±mKm^^o^mi'-r^ 

t<DT'fc5o tti-^l^^^Unti^Xl-i, SU Tu V. Zr. Nb, Hf, TaX'O^f^^m^^hMl^i^ 
tlfc<i^y£<th-'M(D7vm^t^Mit^. SiN, BN. SiC. AIN. AlGaN(DfH(D<i?' 

^i<th-mxm^ir^^ttm^\^<. ^<D^xhmimt.v\^^mtvx. sio . a 

2 

1 o , zro . Tio fj:if(Dmmfm^tcii^mm^mif^^t7!>^x^^o 

2 3 2 2 

[0097] ^{c:, -hlHO;*— 5y:J'®<3iSrS5J:5l-^>°!yKMSr?i^fiai-5o m2(Dm 
i^M?Sr®5ct5tr?^^^i=!:SOdWlSUV\ p{HiJ^>°yK«^W> Ni/Ti/Au(1000A 

/'lOOOA/800A)(75jii{;:M$tL'5o *fc, n{Iik>°'^KIt^{±, T;a^ibNi/Ti/A 
u (1000 A/^iooo A/8000 A) -e?i^j5g$ix§o mb^^°2/KM«, m2(D^mm: 

^^t-xpm:t—^y^mmRv^nm:t--^yi^mmi^^ti^ti^hy^y'm^mvx 
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[0098] 2>cv^t?. mwit:mm\.xmioo n m^Bimt-'^csi^^iiE^, w&mm\^^9^ 

^loo) 

[0099] ±m<D^oimm^ititc^m^mia^. Bcic^^<^y'!^mmm(o:^<y'^mw^m^^ 
xmmumm^mf^o mkimi^mm. msaymm^mmthx. (sio oitA) 

2 

2 5 

rO (440A) + (SiO (667A)/'ZrO (440A))(736--iT:d^e>?fe5f|2<^^l^^^ 

2 2 2 

i-f^o ^<D±iZ.^hiZ.ZrO (440A) + (SiO (917A)/ZrO (605A))O6^rd^ 

2 2 2 

(D^M^Ml.Xmyt^tl^mm^^550nmt\^X^(Di^-g: ( X ) t^^fUT I /An{ 
[0100] ft^ld, y5'v?:^W:/i:li&¥fl^lc>^i6J:5tJi^^7-r^}c<J;93ISr?i^^U, 
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mmm2 

[0102] mmm2n. mmmmmia^i. m3(D^m^mmtL-x. Ai^o^(i8ooA)/(sio^ 
(9i7A)/Nb o {55oA))<D3^Tt>^hti:^m3(Dmm^mm^mif^o yriMflg 

2 6 

miai.ZrO (440A) + (SiO (667A)/TiO (370 A) ) (D6-<T/5»b'fc5^20 

2 2 2 

^mJI^^Wtilr^o ^(D±J^$C>lCZrO^(440A) + (SiO^(917A)/TiO^(509A)) 

;5*bO|g3feSt;giSr400nm. ^<7)StSSr!S»tXUT3g)fe$tl.5IilS3feSr550nmiL-C 
^•^iSft ( X ) tC^LT ;L XAniniimmm) t^^XoKn^l.tc-h(DXh^o *7t> n 
«®Sr^lb«^^^^!^S«<D«B(-^tt5o nmm(OmtVXi^. V/Pt/Au(l5 
0 A/2000 A/3300 A) -eaSlJtSo n«^^|g^tfclm{4^ f^^tOfS^r^T^b^'.CV ^„ ±|E 

iK<o{tfs^^*iict«x, m^^mmyt^^-r^o ^mcio\,^xmmmmmm2. skA 

/cm^ 60mW(Dii5 m;^ >-C^MifeS405nm(DjSi^^^'5rti'SJl>0-Cfo5o 
A0''j:FFPSr^UTV 

[0103] 3l^feM3^c^oV^T{^> ^fb^^^J^^^^a^Stb-C. t;^T<Dj;5t-LT#btuS««^ 

¥fTJ^e;^h7-i'>^t^(^sio x^fj:^^mm=tm^u :m=kmtvx-yr-^yhmim 

2 
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5nm) ^^m^X. mmyt (seOnm) ^r^-fSo ^ifil^3-C{4. nmM^^itm^m 

i^mm(^mm^m^^'&x\^^^tKVyi^^^m:^\•inm^^mi^m'tnm■t^^o^z. 

-r-5:ii:dST-^So WJN-ffl!liffi®{-(Al O (823A)/TiO (509A))(D2^T;6* 

2 3 2 

vtih<Dx:h^o :i(Dx^\^L-xnhti^mim^mi^^—'^^^i^. ^m^-*3v^-c 

SSfii:«2j(E^,^2. 5kA/cm^ 60mW<^i«tB;^{J:*5V^T^^jS:g:405nm(^5jg)j^l§ 
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mw.^m%mm\^. Wimmmwm^h<DmitWi^\m\.xmBL^m^^-r^z.t 
[2] m^mm^wm-i:. mmmumt. ]}rmmm<DmioK^nhfvx\,^^m'^-^\ 

fixfj:^mitm^mwm^m^A%mm^mwmK:^h'7-(zf^(Du-^%(Dm^ 
Rm<DKn<D^jTmii^m^wmt:m-r^mitm^M^\^-^m^x^-ox. 

mtd3Tmi(mi^mmAt. mumm%<Dm^\^n\.x-mwLitim^^-ir^%\<^ifik 
m^mmt^mma'^mf>^>><Dmtmm^n\.xmKki^^^-r^m2<Di^m%m 

mum^mmmmm^t. mt^mm%<Dm^\:Ln\.xM^iiim^^-r^m^<D 
mm%mm^m^xti^^^t^Wi^t-t^mim^M^^-^m^. 

m%^mz.i^\^x.^&Mm^m^^ni^^5msL(Dmim^m^wi--^m^o 
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[7] ttit&mmmi^m^mmii. mt^m^mt^hicm^mmmi^xmR^m^^'r 

o 

[8] me.mi(DiQm^mm. m2(Dmm^mm. m3<Di:^m^mm. m4<Dmm^mm 

[9] • mmmi(Dmm^mmt. mmm2(Dmm^mmi-i. {i^fj:<th-mm^j:^^om 

[10] mum3<Dmmummt. mtQ.m4(Di^m^mm'±. 'pfj:<th-mmfj:^x^m 

[1 1] ttiss.m2(Dmmummi. mse^^m icj^vxm^^nx^ ^^w^^ssx^it 

[12] mmm4<Dmm^mmii. tfiiid.i¥^mi^mim\.xm^^^x\^^?>m^m7WM(D 

[13] m&mmmMii-i. ^(Dmmmmcitvxmi:^Mt^^\^m^mi7b^^^j^i2 

[14] mmmmmmit. ^(Drnmrnmi^iti^x^^mmmim^^m^miibmnj^mi 

[16] tif|EffittJi*^e>(D|§3fei!g«{±, 390-420nmt?&5f»^^175S^*^15ia«!t 



wo 200S/006S06 



29 



PCT/JP2004/009852 



[20] imm^^mmiia. mis.mmmm^hmm-r?>mmicm!^^tix\^^^m:^TMi7b 

LD ex 
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